Characterization of the omptin protease, OmpT, in Escherichia coli by Yates, Amanda et al.
University of Nevada, Las Vegas
Digital Scholarship@UNLV
Undergraduate Research Opportunities Program
(UROP)
Undergraduate Research Opportunities Program
(UROP) 2008
Aug 6th, 9:00 AM - 12:00 PM
Characterization of the omptin protease, OmpT, in
Escherichia coli
Amanda Yates
University of Nevada, Las Vegas
Eun-Hae Kim
University of Nevada, Las Vegas
Helen Wing
University of Nevada, Las Vegas
This Event is brought to you for free and open access by the Undergraduate Research at Digital Scholarship@UNLV. It has been accepted for inclusion
in Undergraduate Research Opportunities Program (UROP) by an authorized administrator of Digital Scholarship@UNLV. For more information,
please contact digitalscholarship@unlv.edu.
Repository Citation
Amanda Yates, Eun-Hae Kim, and Helen Wing, "Characterization of the omptin protease, OmpT, in Escherichia coli" (August 6,
2008). Undergraduate Research Opportunities Program (UROP). Paper 23.
http://digitalscholarship.unlv.edu/cs_urop/2008/aug6/23
 51
Amanda Yates 
Mentor - Helen Wing 
 
Determine whether Ompt expressed from new construct cleaves ICSA when 
expressed in shigella MBG34 (7csP-). I will be testing whether Ompt can protect 
shigella (and salmonella) from LL-37. 
 
Omptins are outer membrane proteases found in gram negative bacteria that 
cause diseases in humans, such as pathogenic Escherichia coli, Shigella 
flexneri, Salmonella typhimurium, and Yersinia pestis. Bacterial species that 
express omptins cause diseases such as highly fatal plague and severe diarrhea 
and dysentery. The genes that encode these proteases are ompT, icsP, pgtE, 
and pla, respectively.  These proteases are highly related in structure and share 
approximately 50% sequence identity.  In S. flexneri, IcsP has been shown to 
cleave a key virulence determinant, IcsA (Egile et al., 1997). IcsA recruits host 
actin and allows for intracellular movement within host cells (Steinhauer et al., 
1999).  In S. typhimurium, PgtE has been shown to cleave a human a-helical 
cationic antimicrobial  peptide (CAMP), LL-37 (Guina et al., 2000).  LL-37 is 
a major component of the innate immune  defense system (Zasloff, 1992).  
It functions by permeabilizing the bacterial membrane, which ultimately results in 
bacterial cell lysis.  PgtE cleaves LL-37, thereby protecting Salmonella against 
the bactericidal effects of CAMPs.  In E. coli, OmpT has been shown to cleave 
protamine, an antimicrobial peptide that acts on the bacterial membrane and 
causes problems in cellular energy transduction and nutrient accumulation 
(Aspedon and Groisman, 1996) (Figure 2).  Like PgtE, OmpT circumvents the 
immune defense by cleaving protamine into smaller fragments. 
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